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METHOD OF DETECTING A DEFECT OF A
SUBSTRATE AND APPARATUS FOR
PERFORMING THE SAME

CROSS-RELATED APPLICATION

This application claims priority under 35 USC §119 to
Korean Patent Application No. 10-2013-0106919, filed on
Sep. 6, 2013 in the Korean Intellectual Property Office
(KIPO), the contents of which are incorporated by reference
herein in their entirety.

FIELD

Example embodiments relate to a method of detecting a
defect of a substrate and an apparatus for performing the
same. More particularly, example embodiments relate to a
method of detecting a defect of a semiconductor substrate,
and an apparatus for performing the method.

BACKGROUND

Generally, a defect in a semiconductor substrate may be
detected using a light. The light may be irradiated to the
semiconductor substrate through an aperture. A light
reflected from the semiconductor substrate may be analyzed
to detect the defect of the semiconductor substrate.

According to related arts, the defect may be detected using
only one aperture. However, recipes for detecting defects for
different regions on the semiconductor substrate may be dif-
ferent from each other. Therefore, in order to detect the
defects in each of the regions of the semiconductor substrate,
the semiconductor substrate may be scanned using the light
passing through a first aperture. The semiconductor substrate
may then be scanned using the light passing through a second
aperture. As a result, the defects may not be accurately
detected. Further, a time for detecting the defects may be
long.

SUMMARY

Example embodiments provide a method of detecting a
defect of a substrate in a short time with improved defect
detection.

Example embodiments also provide an apparatus for per-
forming the above-mentioned method.

According to example embodiments, there may be pro-
vided a method of detecting a defect of a substrate. In the
method of detecting the defect of the substrate, a first light
having a first intensity may be irradiated to a first region of the
substrate through a first aperture. A defect in the first region
may be detected using a first reflected light from the first
region. A second light having a second intensity may be
irradiated to a second region of the substrate through a second
aperture. A defect in the second region may be detected using
a second reflected light from the second region.

In example embodiments, the method may further include
changing the first light into the second light at a time when an
inspection or irradiation region is changed from the first
region to the second region.

In example embodiments, the method may further include
changing the first aperture into the second aperture at the time
when an inspection region is changed from the first region to
the second region.

In example embodiments, changing the first aperture into
the second aperture may include controlling a spatial light
modulator. The first and second apertures may be defined in
the spatial light modulator.
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In example embodiments, the method may further include
changing the first aperture into the second aperture at the time
when an irradiation region is changed from the first region to
the second region.

In example embodiments, the method may further include
setting the first light and the first aperture prior to irradiating
the first light to the first region, and setting the second light
and the second aperture prior to irradiating the second light to
the second region.

In example embodiments, the method may further include
setting a first defect detection recipe prior to detecting the
defect in the first region, and setting a second defect detection
recipe prior to detecting the defect in the second region.

In example embodiments, the method may further include
irradiating a third light having a third intensity to a third
region of the substrate through a third aperture, and detecting
adefect in the third region based on a third reflected light from
the third region.

In example embodiments, the method may further include
changing the second light into the third light at a time when an
inspection region is changed from the second region to the
third region, and changing the second aperture into the third
aperture at the time when the inspection region is changed
from the second region to the third region.

According to example embodiments, there may be pro-
vided an apparatus for detecting a defect of a substrate. The
apparatus may include an irradiator, a spatial light modulator
and a controller. The irradiator may be configured to irradiate
a light to the substrate. The spatial light modulator may be
arranged between the substrate and the irradiating unit. The
spatial light modulator may have an aperture through which
the light may pass. The controller may be configured to con-
trol the irradiator to provide the light with different intensities
for different regions of the substrate. The controller may be
configured to control the irradiator to change a size of the
aperture for different regions of the substrate. The controller
may be configured to detect the defect of the substrate based
on a reflected light from the substrate.

In example embodiments, the controller may change inten-
sities of the light at a time when an inspection region is
changed from any one region of the substrate to another
region of the substrate.

Inexample embodiments, the controller may be configured
to change the size of the aperture at the time when an inspec-
tion region is changed from any one region of the substrate to
another region of the substrate.

In example embodiments, the controller may change the
size of the aperture at a time when the regions of the substrate
irradiated by the light may be changed.

Inexample embodiments, the controller may be configured
to store the intensity of the light and the size of the aperture for
each of the regions of the substrate.

Inexample embodiments, the controller may be configured
to store defect a detection recipe for each of the regions of the
substrate.

According to example embodiments, the spatial light
modulator may be controlled in real time in accordance with
the regions of the substrate to change the size of the aperture
and the intensity of the light so that the defects by the regions
of the substrate may be accurately detected. Further, the
defect may be detected by only one scanning the substrate so
that a time for detecting the defect may be remarkably
reduced.

According to other example embodiments, there may be
provided a method of detecting a defect of a substrate. The
method includes: (a) irradiating a first light having a first
intensity to a first region of the substrate through a first aper-
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ture defined in a spatial light modulator; (b) determining
whether a defect in the first region exists based on a first
reflected light from the first region; (¢) changing the first
aperture into a second aperture defined in the spatial light
modulator at a time when an inspection region is changed
from the first region to a second region of the substrate; (d)
irradiating a second light having a second intensity to the
second region of the substrate through the second aperture;
and (e) determining whether a defect in the second region
exists based on a second reflected light from the second
region. In example embodiments, steps (a) to (e) are carried
out continuously.

In example embodiments, the method may further include
changing the first light into the second light at the time when
the inspection region is changed from the first region to the
second region.

In example embodiments, the first intensity of the first light
and a size of the first aperture may be based on a first inspec-
tion recipe of the first region. In example embodiments, the
second intensity of the second light and a size of the second
aperture are based on a second inspection recipe of the second
region.

In example embodiments, the method may further include
using a first defect detection recipe to determine whether a
defect in the first region exists, and using a second defect
detection recipe to determine whether a defect in the second
region exists.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments will be more clearly understood
from the following detailed description taken in conjunction
with the accompanying drawings.

FIGS. 110 9 represent non-limiting, example embodiments
as described herein.

FIG.11s a cross-sectional view illustrating an apparatus for
detecting a defect of a substrate in accordance with example
embodiments;

FIG. 2 is a plan view illustrating regions of the substrate;

FIG. 3 is a plan view illustrating a spatial light modulator of
the apparatus in FIG. 1;

FIG. 4 is a cross-sectional view illustrating operations of
the apparatus in FIG. 1;

FIGS. 5 to 8 are digital images showing different apertures
of'the spatial light modulator by the regions of the substrate in
FIG. 3; and

FIGS. 9A and 9B are flow charts illustrating a method of
detecting a defect of a substrate using the apparatus in FIG. 1.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Various example embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which some example embodiments are shown. The
present invention may, however, be embodied in many differ-
ent forms and should not be construed as limited to the
example embodiments set forth herein. Rather, these example
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
present invention to those skilled in the art. In the drawings,
the sizes and relative sizes of layers and regions may be
exaggerated for clarity.

It will be understood that when an element or layer is
referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
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or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numerals refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of the
present invention.

Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

The terminology used herein is for the purpose of describ-
ing particular example embodiments only and is not intended
to be limiting of the present invention. As used herein, the
singular forms “a,” “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

Example embodiments are described herein with reference
to cross-sectional illustrations that are schematic illustrations
of idealized example embodiments (and intermediate struc-
tures). As such, variations from the shapes of the illustrations
as a result, for example, of manufacturing techniques and/or
tolerances, are to be expected. Thus, example embodiments
should not be construed as limited to the particular shapes of
regions illustrated herein but are to include deviations in
shapes that result, for example, from manufacturing. For
example, an implanted region illustrated as a rectangle will,
typically, have rounded or curved features and/or a gradient of
implant concentration at its edges rather than a binary change
from implanted to non-implanted region. Likewise, a buried
region formed by implantation may result in some implanta-
tion in the region between the buried region and the surface
through which the implantation takes place. Thus, the regions
illustrated in the figures are schematic in nature and their
shapes are not intended to illustrate the actual shape of a
region of a device and are not intended to limit the scope of the
present invention.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
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commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

Hereinafter, example embodiments will be explained in
detail with reference to the accompanying drawings.

Apparatus for Detecting a Defect of a Substrate

FIG.11s a cross-sectional view illustrating an apparatus for
detecting a defect of a substrate in accordance with example
embodiments, FIG. 2 is a plan view illustrating regions of the
substrate, FIG. 3 is a plan view illustrating a spatial light
modulator of the apparatus in FIG. 1, FIG. 4 is a cross-
sectional view illustrating operations of the apparatus in FIG.
1, and FIGS. 5 to 8 are pictures showing different apertures of
the spatial light modulator by the regions of the substrate in
FIG. 3.

Referring to FIG. 1, an apparatus 100 for detecting a defect
of a substrate in accordance with this example embodiment
may include an irradiator 110, a spatial light modulator 120
and a controller 130.

The irradiator 110 may be arranged over the substrate S.
The irradiator 10 may irradiate a light to the substrate S. In
example embodiments, the substrate S may be or include a
semiconductor substrate. Referring to FIG. 2, the semicon-
ductor substrate S may have a plurality of regions. In example
embodiments, the semiconductor substrate S may have a first
region R1, a second region R2, a third region R3 and a fourth
region R4. For example, the first region R1 may include a cell
region. The second region R2 may include a peripheral
region.

Referring again to FIG. 1, the spatial light modulator 120
may be positioned between the irradiator 110 and the semi-
conductor substrate S. The spatial light modulator 120 may
have an aperture 122 through which the light irradiated from
the irradiator 110 may pass. Referring to FIG. 3, a size and/or
shape of the aperture 122 in the spatial light modulator 120
may be changed by an electrical or optical technique. For
example, a liquid crystal technique or a micro-electro-me-
chanical system (MEMS) technique may be applied to the
spatial light modulator 120. Thus, the size of the aperture 122
may be changed in real time in accordance with the first
region R1, the second region R2, the third region R3 and the
fourth region R4 of the semiconductor substrate S by electri-
cally or optically controlling the spatial light modulator 120.

Referring again to FIG. 1, the controller 130 may analyze
reflected lights from the first region R1, the second region R2,
the third region R3 and the fourth region R4 of the semicon-
ductor substrate S to detect defects in the first region R1, the
second region R2, the third region R3 and the fourth region
R4. In example embodiments, the controller 130 may control
the irradiator 110 and the spatial light modulator 120. Further,
inspect or inspection recipes such as intensities of the lights
and the sizes of the aperture 122 for the first region R1, the
second region R2, the third region R3 and the fourth region
R4 of the semiconductor substrate S may be set in or by the
controller 130. Furthermore, defect detection recipes for the
first region R1, the second region R2, the third region R3 and
the fourth region R4 of the semiconductor substrate S may be
set in or by the controller 130. Particularly, data accumulated
by numerous inspections of the semiconductor substrates S
may be stored in a database. The inspect recipes and the defect
detection recipes for the first region R1, the second region R2,
the third region R3 and the fourth region R4 of the semicon-
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6

ductor substrate S may be obtained from the database. The
inspect recipes and the defect detection recipes may also be
input into the controller 130.

In example embodiments, the controller 130 may selec-
tively change the intensities of the lights irradiated from the
irradiator 110 in accordance with the first region R1, the
second region R2, the third region R3 and the fourth region
R4 of the semiconductor substrate S. For example, the con-
troller 130 may control the irradiator 110 to irradiate a first
light having a first intensity to the first region R1 of the
semiconductor substrate S. The controller 130 may control
the irradiator 110 to irradiate a second light having a second
intensity to the second region R2 of the semiconductor sub-
strate S. The controller 130 may control the irradiator 110 to
irradiate a third light having a third intensity to the third
region R3 of the semiconductor substrate S. The controller
130 may control the irradiator 110 to irradiate a fourth light
having a fourth intensity to the fourth region R4 of the semi-
conductor substrate S. Further, the controller 130 may pro-
vide the lights with the intensities set for a particular region at
a time when any one of the first region R1, the second region
R2, the third region R3 and the fourth region R4 is to be
inspected (e.g., after inspection of another region). The
regions R1, R2, R3, R4 may be inspected sequentially.

In example embodiments, the controller 130 may selec-
tively change the aperture of the spatial light modulator 120
by the first region R1, the second region R2, the third region
R3 and the fourth region R4 of the semiconductor substrate S.
For example, the controller 130 may electrically or optically
control the spatial light modulator 120 to form a first aperture
122 inFIG. 5, a second aperture 124 in FIG. 6, a third aperture
126 in FIG. 7 and a fourth aperture 128 in FIG. 8 in accor-
dance with the first region R1, the second region R2, the third
region R3 and the fourth region R4 of the semiconductor
substrate S. The first aperture 122, the second aperture 124,
the third aperture 126 and the fourth aperture 128 may vary in
accordance with sizes, arrangements, etc., of patterns in the
first region R1, the second region R2, the third region R3 and
the fourth region R4 of the semiconductor substrate S. Fur-
ther, the controller 130 may provide the aperture with the
sizes set by each of the regions at the time when any one of the
first region R1, the second region R2, the third region R3 and
the fourth region R4 is to be inspected (e.g., after inspection
of another one of the regions R1, R2, R3, R4).

For example, a first defect D1 in the first region R1 of the
semiconductor substrate S as the cell region may be accu-
rately detected using the first light having the first intensity
and the first aperture 122. A second defect D2 in the second
region R2 of the semiconductor substrate S as the peripheral
region may be accurately detected using the second light
having the second intensity and the second aperture 124. The
intensities of the lights and the sizes of the aperture may be
obtained from the above-mentioned numerous previous
inspections.

In example embodiments, when the first region R1 of the
semiconductor substrate S is to be inspected, the controller
130 may electrically or optically control the spatial light
modulator 120 to form the first aperture 122 in FIG. 5. The
first light having the first intensity may be irradiated to the
first region R1 of the semiconductor substrate S through the
first aperture 122. The controller 130 may analyze a first
reflected light from the first region R1 to detect a defect in the
first region R1 based on a first defect detection recipe.

When the second region R2 of the semiconductor substrate
S is to be inspected, the controller 130 may electrically or
optically control the spatial light modulator 120 to form the
second aperture 124 in FIG. 6. The second light having the
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second intensity may be irradiated to the second region R2 of
the semiconductor substrate S through the second aperture
124. The controller 130 may analyze a second reflected light
from the second region R2 to detect a defect in the second
region R2 based on a second defect detection recipe.

When the third region R3 of the semiconductor substrate S
is to be inspected, the controller 130 may electrically or
optically control the spatial light modulator 120 to form the
third aperture 126 in FIG. 7. The third light having the third
intensity may be irradiated to the third region R3 of the
semiconductor substrate S through the third aperture 126. The
controller 130 may analyze a third reflected light from the
third region R3 to detect a defect in the third region R3 based
on a third defect detection recipe.

When the fourth region R4 of the semiconductor substrate
S is to be inspected, the controller 130 may electrically or
optically control the spatial light modulator 120 to form the
fourth aperture 128 in FIG. 8. The fourth light having the
fourth intensity may be irradiated to the fourth region R4 of
the semiconductor substrate S through the fourth aperture
128. The controller 130 may analyze a fourth reflected light
from the fourth region R4 to detect a defect in the fourth
region R4 based on a fourth defect detection recipe.

In example embodiments, the intensity of the light may be
determined in accordance with the size of the aperture. For
example, when the aperture has a small size, the light may
have alow intensity. In contrast, when the aperture has a large
size, the light may have a high intensity. Alternatively, the
intensity of the light may be determined regardless of the size
of the aperture.

According to this example embodiment, when the region
of the semiconductor substrate to be inspected is changed to
another region, the controller may change in real time the
intensity of the light and the size of the aperture correspond-
ing to the appropriate region of the semiconductor substrate.
Therefore, the defects in all of the regions of the semiconduc-
tor substrate may be accurately detected in a short time by
only one scanning the semiconductor substrate.

Method of Detecting a Defect of a Substrate

FIGS. 9A and 9B are flow charts illustrating a method of
detecting a defect of a substrate using the apparatus in FIG. 1.

Referring to FIGS. 1, 9A and 9B, in step ST200, the inten-
sities of the lights and the sizes of the aperture by the first
region R1, the second region R2, the third region R3 and the
fourth region R4 of the semiconductor substrate S may be set
in the controller 130. In example embodiments, the first inten-
sity of the first light and the first aperture 122 with respect to
the first region R1 may be set in the controller 130. The
second intensity of the second light and the second aperture
124 with respect to the second region R2 may be set in the
controller 130. The third intensity of the third light and the
third aperture 126 with respect to the third region R3 may be
set in the controller 130. The fourth intensity of the fourth
light and the fourth aperture 128 with respect to the fourth
region R4 may be set in the controller 130.

In step ST202, the defect detection recipes by the first
region R1, the second region R2, the third region R3 and the
fourth region R4 of the semiconductor substrate S may be set
in the controller 130. In example embodiments, the first
defect detection recipe with respect to the first region R1 may
be set in the controller 130. The second defect detection
recipe with respect to the second region R2 may be set in the
controller 130. The third defect detection recipe with respect
to the third region R3 may be set in the controller 130. The
fourth defect detection recipe with respect to the fourth region
R4 may be set in the controller 130.
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In step ST204, when the first region R1 of the semiconduc-
tor substrate S is to be inspected, the controller 130 may
control the irradiator 110 to provide the first light with the first
intensity. Thus, the irradiator 110 may emit the first light
having the first intensity.

In step ST208, the controller 130 may control the spatial
light modulator 120 to form the first aperture 122. In example
embodiments, the controller 130 may electrically or optically
control the spatial light modulator 120 to form the first aper-
ture 122 in the spatial light modulator 120 through which the
first light may pass.

In step ST210, the first light having the first intensity may
be irradiated to the first region R1 through the first aperture
122. In example embodiments, the first light having the first
intensity and the first aperture 122 may be optimized to the
inspection recipe of the first region R1 so that the defect in the
first region R1 may be accurately detected using the first light
having the first intensity and the first aperture 122.

In step ST212, the controller 130 may analyze the first
reflected light from the first region R1 to detect the defect in
the first region R1.

In step ST214, when the inspection region may be changed
from the firstregion R1 to the second region R2, the controller
130 may control the irradiator 110 to provide the second light
with the second intensity. Thus, the irradiator 110 may emit
the second light having the second intensity.

In step ST216, the controller 130 may control the spatial
light modulator 120 to form the second aperture 124. In
example embodiments, the controller 130 may electrically or
optically control the spatial light modulator 120 to form the
second aperture 124 in the spatial light modulator 120
through which the second light may pass.

In step ST218, the second light having the second intensity
may be irradiated to the second region R2 through the second
aperture 124. In example embodiments, the second light hav-
ing the second intensity and the second aperture 124 may be
optimized to the inspection recipe of the second region R2 so
that the defect in the second region R2 may be accurately
detected using the second light having the second intensity
and the second aperture 124.

In step ST220, the controller 130 may analyze the second
reflected light from the second region R2 to detect the defect
in the second region R2.

In step ST222, when the inspection region may be changed
from the second region R2 to the third region R3, the control-
ler 130 may control the irradiator 110 to provide the third light
with the third intensity. Thus, the irradiator 110 may emit the
third light having the third intensity.

In step ST224, the controller 130 may control the spatial
light modulator 120 to form the third aperture 126. In
example embodiments, the controller 130 may electrically or
optically control the spatial light modulator 120 to form the
third aperture 126 in the spatial light modulator 120 through
which the third light may pass.

In step ST226, the third light having the third intensity may
be irradiated to the third region R3 through the third aperture
126. In example embodiments, the third light having the third
intensity and the third aperture 126 may be optimized to the
inspection recipe of the third region R3 so that the defect in
the third region R3 may be accurately detected using the third
light having the third intensity and the third aperture 126.

In step ST228, the controller 130 may analyze the third
reflected light from the third region R3 to detect the defect in
the third region R3.

In step ST230, when the inspection region may be changed
from the third region R3 to the fourth region R4, the controller
130 may control the irradiator 110 to provide the fourth light
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with the fourth intensity. Thus, the irradiator 110 may emit the
fourth light having the fourth intensity.

In step ST232, the controller 130 may control the spatial
light modulator 120 to form the fourth aperture 128. In
example embodiments, the controller 130 may electrically or
optically control the spatial light modulator 120 to form the
fourth aperture 128 in the spatial light modulator 120 through
which the fourth light may pass.

In step ST234, the fourth light having the fourth intensity
may be irradiated to the fourth region R4 through the fourth
aperture 128. In example embodiments, the fourth light hav-
ing the fourth intensity and the fourth aperture 128 may be
optimized to the inspection recipe of the fourth region R4 so
that the defect in the fourth region R4 may be accurately
detected using the fourth light having the fourth intensity and
the fourth aperture 128.

In step ST236, the controller 130 may analyze the fourth
reflected light from the fourth region R4 to detect the defectin
the fourth region R4.

In example embodiments, the semiconductor substrate
may include the four regions. Alternatively, the semiconduc-
tor substrate may have two regions, three regions or at least
five regions. Further, the substrate may include other sub-
strates such as a glass substrate.

According to example embodiments, the spatial light
modulator may be controlled in real time in accordance with
the regions of the substrate to change the size of the aperture
and the intensity of the light so that the defects in the regions
of the substrate may be accurately detected. Further, the
defect may be detected by scanning the substrate only once so
that a time for detecting the defect may be remarkably
reduced.

The foregoing is illustrative of example embodiments and
is not to be construed as limiting thereof. Although a few
example embodiments have been described, those skilled in
the art will readily appreciate that many modifications are
possible in the example embodiments without materially
departing from the novel teachings and advantages of the
present invention. Accordingly, all such modifications are
intended to be included within the scope of the present inven-
tion as defined in the claims.

What is claimed is:
1. A method of detecting a defect of a substrate, the method
comprising:
irradiating a first light having a first intensity to a first
region of the substrate through a first aperture to provide
a first reflected light;
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detecting a defect in the first region based on the first

reflected light from the first region;
changing the first light into a second light having a second
intensity at a time when an inspection region is changed
from the first region to a second region of the substrate,
wherein the second region is different than the first
region;
changing the first aperture into a second aperture at the time
when the inspection region is changed from the first
region to the second region, wherein changing the first
aperture into the second aperture comprises controlling
a spatial light modulator, and wherein the first and sec-
ond apertures are defined in the spatial light modulator;

irradiating the second light to the second region of the
substrate through the second aperture to provide a sec-
ond reflected light; and

detecting a defect in the second region based on the second

reflected light from the second region.

2. An apparatus for detecting a defect of a substrate, the
apparatus comprising:

an irradiator configured to irradiate a light to the substrate;

a spatial light modulator arranged between the substrate

and the irradiator, the spatial light modulator having an
aperture through which the light passes; and

a controller configured to control the irradiator to provide

the light with different intensities for different regions of
the substrate, to control the spatial light modulator to
change a size of the aperture for different regions of the
substrate, and to detect the defect in the substrate based
on a reflected light from the substrate.

3. The apparatus of claim 2, wherein the controller is con-
figured to change the intensities of the light at a time when an
inspection region is changed from any one region of the
substrate to another region of the substrate.

4. The apparatus of claim 3, wherein the controller is con-
figured to change the size of the aperture at the time when an
inspection region is changed.

5. The apparatus of claim 2, wherein the controller is con-
figured to change the size of the aperture at a time when an
inspection region is changed from any one region of the
substrate to another region of the substrate.

6. The apparatus of claim 2, wherein the controller is con-
figured to store the intensity of the light and the size of the
aperture for each of the regions of the substrate.

7. The apparatus of claim 2, wherein the controller is con-
figured to store a defect detection recipe for each of the
regions of the substrate.
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